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(54) Bookbinding apparatus and image forming system

(57) A bookbinding apparatus includes a coating de-
vice for moving relatively to a sheet bundle in the longi-
tudinal direction thereof and for coating an adhesive on
the spine of the sheet bundle, a driving device for the

relative movement of the coating device, and a control
device for controlling the driving device, and according
to the thickness of a booklet, changes the number of
times of coating of the coating device for one booklet,
thereby controls the amount of coating of adhesive.
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Description

�[0001] This application is based on Japanese Patent
Application No. 2006-233326 filed on Aug. 30, 2006 in
Japanese Patent Office, the entire content of which is
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

�[0002] The present invention relates to a bookbinding
apparatus and an image forming system having the book-
binding apparatus and more particularly to an art for ad-
hering a plurality of sheets of paper with an adhesive,
thereby preparing a booklet.
�[0003] In the field of light printing, for example, an im-
age forming system is in wide use, in which an image
forming apparatus having a high-�speed image forming
performance such as an electrophotographic image
forming apparatus and a bookbinding apparatus are con-
nected, thereby performing a process from printing to
bookbinding at one step, and preparing a booklet.
�[0004] Such an image forming system, unlike a con-
ventional general book manufacturing step for executing
separately the printing step and bookbinding step, al-
though the printing speed and bookbinding speed are
low, is comprehensively a highly efficient image forming
system having an advantage that print contents can be
changed easily as required and is used as a POD (print
on demand) system.
�[0005] The characteristic of the POD system is that it
is highly flexible such that print contents can be changed
as required, thus by the POD system, for example from
a booklet of ten and several pages to a booklet of several
hundreds pages and various kinds of sheets of paper are
used.
�[0006] On the other hand, the POD system is often
installed in an environment such as an office, so that it
is required to be small. Therefore, in a bookbinding ap-
paratus composing the system, as a binding step capable
of forming booklets by a comparatively simple binding
step, a binding step for binding sheets of paper using an
adhesive is often used.
�[0007] Such a bookbinding apparatus is disclosed in
Patent Documents 1 and 2.
�[0008] In Patent Document 1, by changing the height
of a scraper roller for controlling the thickness of an ad-
hesive layer coated and formed on the spine of the book-
let in correspondence with the thickness of a booklet to
be prepared, the amount of coating of adhesive is con-
trolled in correspondence with the thickness of the book-
let.
�[0009] In Patent Document 2, an adhesive is coated
by a coating roller moving along the spine of a booklet in
the longitudinal direction thereof and by selection of the
rotational direction of the coating roller, the amount of
coating corresponding to the thickness of the booklet is
controlled.
�[0010] As the POD system, in order to coat uniformly

an adhesive of an amount of coating corresponding to a
booklet with a greatly different thickness and moreover
to respond quickly as required, the coating amount con-
trol by changing the height of the scraper roller and
changing the rotational direction of the coating roller like
Patent Documents 1 and 2 is not sufficient.
�[0011] Patent Document 1: Unexamined Japanese
Patent Application Publication No. 2000-168265
�[0012] Patent Document 2: Unexamined Japanese
Patent Application Publication No. 2004-209753

SUMMARY

�[0013] One aspect of the constitution of the present
invention is as follows:�

1. A bookbinding apparatus including a coating de-
vice for moving relatively to a sheet bundle in the
longitudinal direction thereof and for coating an ad-
hesive on the spine of the sheet bundle, a driving
device for the relative movement of the coating de-
vice, and a control device for controlling the driving
device, wherein the control device changes the
number of times of coating by the coating device for
the sheet bundle, thereby controlling the amount of
coating.
2. An image forming system including an image form-
ing apparatus for forming an image on a sheet of
paper and the bookbinding apparatus described in
the above item 1 for bookbinding sheets of paper on
which images are formed by the image forming ap-
paratus.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0014]

Fig. 1 is a drawing showing the whole image forming
system having the bookbinding apparatus relating
to the embodiment of the present invention.
Fig. 2 is a drawing showing the coating step.
Fig. 3 is a drawing showing the constitution of a coat-
ing device 60.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

�[0015] The present invention will be explained refer-
ring to a preferred embodiment shown in the drawings.
However this invention is not limited to the preferred em-
bodiment.
�[0016] Fig. 1 is a view of the entire image forming sys-
tem in which a bookbinding apparatus relating to a pre-
ferred embodiment of the present invention is equipped.
�[0017] The image forming system includes image
forming apparatus A and bookbinding apparatus B.
�[0018] Image forming apparatus A electro- �photo-
graphically forms images on sheets and is equipped with
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image forming section A1, document feeder A2, and im-
age reader A3.
�[0019] Image forming section A1 has charging unit 2,
exposing unit 3, developing unit 4, transfer unit 5A, sep-
arating unit 5B, and cleaning unit 6 around drum-�shaped
photoreceptor 1. These electro-�photographic units per-
form charging, exposure, development, and transferring
in order to form a toner image on the surface of photore-
ceptor 1 and an image on sheet S1.
�[0020] Sheets S1 are stored in three sheet supply trays
7A, and delivered one by one from sheet supply trays 7A
to transfer unit 5A. Sheet S1 receives a toner image there
from photoreceptor 1 by transfer unit 5A.
�[0021] Sheet S1 with a toner image transferred on it is
delivered through fixing unit 8 and fixed there. Fixed sheet
S1 is ejected by ejection rollers 7C or delivered to sheet
re- �feeding path 7E.
�[0022] For face- �down sheet ejection of one-�side print-
ing, face- �up sheet ejection of one-�side printing or front
side image forming of both-�side image forming, switching
gate 7D switches to guide sheet S1. That is, when sheet
S1 is ejected with its face up, switching gate 7D delivers
sheet S1 straight. When sheet S1 is ejected with its face
down or when sheet S1 has images on both surfaces,
switching gate 7D delivers sheet S1 downward.
�[0023] When sheet S1 is ejected with its face down,
sheet S1 is guided downward, switched back to move
up, and ejected by ejection rollers 7C.
�[0024] In the both-�side image forming, sheet S1 is
guided downward, turned upside down with a switch-
back, delivered again to a transfer section which includes
transfer unit 5A through the sheet re-�feeding path 7E,
and receives another image on the other surface of the
sheet.
�[0025] Document feeder A2 feeds documents one by
one to a reading position. Image reader A3 reads the
image on a document which is fed from document feeder
A2 or placed on document table 9 and generates an im-
age signal.
�[0026] Bookbinding apparatus B is an apparatus which
bundles plural book composing sheets sent from image
forming apparatus A into a bundle of the book composing
sheets, bonds a cover sheet to the sheet bundle to form
a book. On the following explanation, the book compos-
ing sheet is called sheet S1, the cover sheet is called
cover sheet S2 and the book composing sheets bonded
with the cover sheet is called booklet S3.
�[0027] Bookbinding apparatus B is equipped with
sheet conveying section 10 which delivers sheet S1
ejected from image forming apparatus A to sheet ejection
tray 20 or sheet reversing section 40, sheet ejection tray
20, sheet reversing section 40, stacking section 50 which
receives one or more sheets S1 which are sent at one
time and bundles them, coating unit 60, cover sheet stor-
age section 80 which stores cover sheets S2, cover sheet
supporting section 90 which supports the cover sheet,
and book ejecting section 100.
�[0028] Sheet S1 ejected from image forming appara-

tus A is delivered to switching gate 11 in sheet conveying
section 10. The switching gate 11 changes sheet paths
to send sheet S1 to sheet ejection tray 20 via ejection
path 12 or to sheet reversing section 40. In the non-�book-
binding mode, sheets S1 are ejected to sheet ejection
tray 20.
�[0029] In the bookbinding mode, sheet S1 is sent to
sheet reversing section 40 via sheet conveying path 13,
switched back by sheet reversing section 40, and deliv-
ered to stacking section 50. A preset number of sheets
S1 are stacked in stacking section 50 and when the pre-
set number of sheets S1 have been stacked, stacking
section 50 is rotated and the bundle of sheets S1 is held
almost vertically.
�[0030] Coating device 60 applies adhesive to the bot-
tom surface of bundle of sheets S1 which is held vertically
by stacking section 50.
�[0031] Cover sheet S2 is brought into contact with the
bundle of sheets S1 which has been coated with adhesive
to be bonded to it.
�[0032] Booklet S3 made by bonding cover sheet S2 to
the bundle of sheet S1 is ejected to booklet ejecting sec-
tion 100.
�[0033] Fig. 2 is a drawing showing the coating step.
�[0034] The coating device 60 is arranged under a sheet
bundle SS of sheets S1, and at the time of forward move-
ment indicated by an arrow W2 by driving of a motor MT1
as a driving device, a coating roller 602 coats an adhesive
AD on a spine SA of the sheet bundle SS, and also at
the time of backward movement indicated by an arrow
W3, the coating roller 602 coats the adhesive AD on the
spine SA.
�[0035] The home position of the coating device 60 is
the left end position of Fig. 2 and is positioned on the
innermost side viewed from the front of a bookbinding
apparatus B shown in Fig. 1. At the home position, pellets
PT of the adhesive are supplied from a supply device 61.
The coating roller 602, at the time of forward movement
and backward movement, rotates in the direction indicat-
ed by an arrow W1 by driving of a motor MT2, thereby
draws up the adhesive from an adhesive tank 601, and
coats it on the spine SA of the sheet bundle SS.
�[0036] Fig. 3 is a drawing showing the constitution of
the coating device 60.
�[0037] The coating device 60 includes the adhesive
tank 601 for storing the adhesive AD, the coating roller
602, control members 603 and 604, a heater 605, and
an adhesive amount sensor 606.
�[0038] Pellets in the adhesive tank 601 are heated and
fused by the heater 605, thus a coating liquid of the ad-
hesive AD is formed. The amount of the adhesive AD is
detected by the adhesive amount sensor 606 composed
of a temperature sensor and the liquid level is kept con-
stant. The control member 604 is supported by a plate-
shaped support member 607, and the layer thickness of
the adhesive on the coating roller 602 is controlled by a
lower edge 604B thereof, and the layer thickness of the
adhesive on the spine SA of the sheet bundle is controlled
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by an upper edge 604A.
�[0039] The control member 603, when the coating de-
vice 60 moves in the direction indicated by the arrow W2
and executes coating, controls the thickness of the coat-
ing layer. Further, the control section 604A of the control
member 604, when the coating device 60 moves in the
direction indicated by the arrow W3 and executes coat-
ing, controls the thickness of the coating layer.
�[0040] The adhesive tank 601 is set by rotating around
a shaft 601A from the standby state indicated by a dotted
line to the coating state indicated by a solid line.
�[0041] Coating of the adhesive AD on one sheet bun-
dle SS is finished when the coating device 60 moves
back and forth once to several times along the spine SA
of the sheet bundle SS.
�[0042] For example, up to 100 sheets of paper are
coated by one go-�and- �return motion, and 101 to 200
sheets of paper are coated by two go-�and- �return motions,
and 201 to 300 sheets of paper are coated by three go-
and-�return motions.
�[0043] The adhesive amount necessary for the sheet
bundle SS of 100 sheets of paper is greatly different from
the adhesive amount necessary for the sheet bundle SS
of 300 sheets of paper. However, coating is executed by
changing the number of times of go-�and- �return motions
of the coating device 60 like this, so that coating in greatly
different amounts can be accomplished.
�[0044] Particularly, as in the example explained above,
the coating device 60 executes coating at the time of
forward movement and at the time of backward move-
ment, so that coating is executed two times by one go-
and-�return motion, and a uniform coating layer is formed.
Further the steps of executing coating at the time of for-
ward movement and at the time of backward movement
are repeated, thus a more uniform coating layer is
formed.
�[0045] Furthermore, in each the coating at the time of
forward movement and the coating at the time of back-
ward movement, the coating layer thickness is controlled
by the control members 603 and 604, thus the uniformity
of coating is improved more.
�[0046] When coating an adhesive in correspondence
with the thickness of booklets, it is desirable to adjust the
height of the coating device 60 or adjust the heights of
the coating roller 602 and control members 603 and 604
so as to widen the gap between the spine SA of the sheet
bundle SS and the coating roller 602 and gaps between
the spine SA and control members 603 and 604 more in
the second movement than in the first movement and
similarly more in the third movement than in the second
movement.
�[0047] Further, in the aforementioned example, the
number of times of coating for one sheet bundle SS is
decided by controlling the number of times of go-�and-
return motions of the coating device 60. According to the
present invention, with respect to the number of times of
coating, the coating executed when the coating device
60 moves once relative to the sheet bundle SS in one

direction is referred to as one time of coating, and the
number of times of coating is controlled so that the sheet
bundle is applied with one time coating when coating is
executed only at the time of forward movement or at the
time of backward movement, two time coating when coat-
ing is executed at the time of one forward and backward
movement, and four time coating when coating is exe-
cuted at the time of two forward and backward move-
ments, � and such selection of the number of times of coat-
ing can be executed on the basis of information on the
thickness of the sheet bundle SS.
�[0048] When executing coating at time of only either
of forward movement and backward movement, it is pos-
sible, during coating, to move the adhesive tank 601 in
one direction in the state set at the position indicated by
a solid line in Fig. 3 and during non-�coating, to move the
adhesive tank 601 in the opposite direction in the state
set at the position indicated by a dotted line in Fig. 3.
�[0049] At the adhesive coating step, the control device
62 drives the motor MT1 and moves back and forth the
coating device 60 in the directions of the arrows W2 and
W3 to execute coating. On the basis of information on
the number of sheets of paper composing a booklet, pa-
per thickness information, and paper type information
from the main body control section 63 which is a control
section of an image forming apparatus A (shown in Fig.
1), the number of times of coating is selected, for exam-
ple, as mentioned above. Furthermore, the control device
62 drives a motor MT3, adjusts the height of the coating
device 60 at the time of coating, and controls appropri-
ately the coating layer thickness at each number of times
of coating.
�[0050] Under such control, the number of sheets of
paper composing a booklet and paper type are decided
by setting of an operator. However, in place of the control
for deciding the number of times of go-�and-�return motions
in correspondence with the number of sheets of paper
set by the operator, the operator can directly set the
number of times of coating, judging from the thickness
of the booklet and the control device 62 can execute coat-
ing control according to the set number of times, and
further the thickness of the sheet bundle SS can be de-
tected in a stacking section 50 (shown in Fig. 1), and on
the basis of the detection result, the control device 62
can control the number of times of coating.
�[0051] Furthermore, in the go-�and-�return motion of the
coating device 60, by combination of coating during for-
ward movement, coating during backward movement,
and coating during go-�and-�return motion, the amount of
coating can be controlled more finely.

Claims

1. A bookbinding apparatus comprising:�

a coating device for coating an adhesive on a
spine of a bundle of sheets while the coating
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device moves relative to the bundle of sheets in
a longitudinal direction of the bundle of sheets;
a driving device for moving the coating device
relative to the bundle of sheets; and
a.control device for controlling the driving de-
vice;

wherein the control device controls a coating amount
on the bundle of sheets by changing number of times
of coating of the coating device.

2. The bookbinding apparatus of claim 1,
wherein the control device controls the number of
times of coating based on thickness information of
a bundle of sheets.

3. The bookbinding apparatus of claim 1,
wherein the control device controls the number of
times of coating based on set information for the
number of times of coating.

4. The bookbinding apparatus of any one of claims 1-3,
wherein the coating device conducts coating during
a forward movement or during a backward move-
ment.

5. The bookbinding apparatus of any one of claims 1-3,
wherein the coating device conducts coating during
a forward movement and during a backward move-
ment.

6. An image forming system comprising: �

an image forming apparatus for forming an im-
age on a sheet; and
the bookbinding apparatus of any one of claims
1-5 for conducting bookbinding using a sheet on
which an image has been formed by the image
forming apparatus.
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